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Description 

[0001] This invention relates to a manufacturing and 
testing method for a non-contact IC card. IC/A card is 
known from Elektronik, vol. 38, no. 25, 8 December 
1989, pages 66-78. With such an IC card, data may be 
transmitted and received by using for example electro- 
magnetic induction, electromagnetic coupling and mi- 
crowave without being contacted from the outside. JP- 
A-1 263 094 discloses a contact IC card in which test 
terminals are provided for testing components of the IC 
chip. 

[0002] A known non-contact IC card sealed with a 
mold resin such as a liquid crystalline polymer can be 
tested about each of mounted elements before molding, 
but after it is molded it can be tested oniy as a whole by 
a reader/writer or a tester which transmits and receives 
a data by using for example electromagnetic waves in- 
directly, without contacting. 

[0003] Since a known non-contact IC card is tested 
only as a whole after molding, each function of an elec- 
tronic circuit mounted therein or each electronic element 
mounted therein cannot be tested individually. It is there- 
fore impossible to find individually each damaged func- 
tion or electronic element which was damaged during 
molding. 

[0004] Accordingly, the present invention aims to pro- 
vide method of manufacturing and testing a non-contact 
IC card free from the above-discussed problems. 
[0005] The present invention also seeks to provide a 
method in which each of the particular electronic ele- 
ments and the functions of the electronic circuit mounted 
therein can be tested as to whether or not it is damaged 
after molding. 

[0006] According to the present invention there is pro- 
vided a method according to claim 1 . 
[0007] The present invention will become more read- 
ily apparent from the following detailed description of 
preferred embodiments of the present Invention given 
by way of example and taken in conjunction with the ac- 
companying drawings, in which: 

Fig. 1 is a schematic sectional view of a non-contact 
IC card; 

Fig. 2 is a schematic top plan view of the non-con- 
tact IC card illustrated in Fig. 1 but with the mold 
resin removed for clarity; 

Fig. 3 Is a schematic sectional view of the modified 
non-contact IC card illustrated in Fig.1 In which the 
testing pads are insulated from the outside by insu- 
lating means; 

Fig. 4 Is a schematic sectional view of another non- 
contact IC card; 

Fig. 5 Is a schematic sectional view of the modified 
non-contact IC card illustrated in Fig. 4 in which the 
testing pads are insulated from outside by insulating 
means; 

Fig. 6 Is a schematic sectional view of a non-contact 



IC card; 

Fig. 7 is a schematic top plan view of the non-con- 
tact IC card illustrated in Fig. 6 but with the mold 
resin removed for clarity; 
5 Fig. 8 is a cutting end view of the non-contact IC 
card illustrated in Fig. 6 after cutting off of the testing 
pads; 

Fig. 9 is a perspective view of the non-contact IC 
card illustrated in Fig. 8; 

10 Fig. 10 Is a perspective view of the non-contact IC 
card illustrated in Fig. 8 in which the testing wires 
are insulated from outside by the resin; 
Fig. 11 is a perspective view of the non-contact IC 
card illustrated in Fig. 9 while the testing wires are 

15 being insulated from outside by an insulating seal; 
Fig. 12 is a perspective view of the non-contact IC 
card illustrated in Fig. 9 after insulated from the out- 
side by the insulating seal; 
Fig. 13 is a schematic sectional view of still another 

20 non-contact IC card; 

Fig. 14 Is a schematic top plan view of the non-con- 
tact IC card illustrated in Fig. 13 but with the mold 
resin removed for clarity; 

Fig. 15 is a fragmented schematic enlarged top plan 
25 view of the non-contact IC card illustrated in Fig . 1 4 

showing connecting portions between the testing 

pads and the testing wires; 

Fig. 16 is a sectional view of the non-contact IC card 

taken along line A-A in Fig. 15; Fig. 17 is a cutting 
30 end view of the non-contact IC card illustrated in 

Fig. 13 after cutting off of the testing pads; 

Fig. 18 is an enlarged schematic fragmented top 

plan view of still another non-contact IC card but 

with the mold resin removed for clarity; and 
35 Fig. 19 is an enlarged top plan view of the fuse in 

the non-contact IC card Illustrated in Fig. 18. 

[0008] Fig. 1 illustrates a non-contact IC card and Fig. 
2 is a schematic top plan view of the non-contact IC card 

^0 illustrated in Fig. 1 but with a package of a mold resin 
removed for clarity. The non-contact IC card comprises 
a circuit board 10 and an electronic elements 12 mount- 
ed on a surface of the circuit board 10. The electronic 
elements 12 are electrically connected to each other 

45 through wire conductors 15 which are disposed on the 
circuit board 10 and a coil antenna pattern 13 is dis- 
posed on both of the surfaces of the circuit board 10. As 
best seen from Fig. 2, the outer-most circuit of a coil 
antenna pattern 13 is along the circumferential outer 

so edge of the circuit board 10. The coil antenna pattern 
13 is connected to the electronic elements 12. The an- 
tenna pattern 13 may be disposed only on one surface 
of the circuit board 10. When the antenna pattern 13 is 
disposed on both surfaces thereof, a number of turns of 

55 the antenna pattern 13 can be increased as compared 
with that of on only one surface. Thus, the wire conduc- 
tors 15, the electronic elements 12 and the antenna pat- 
tern 13 compose an electronic circuit 9 having a plurality 
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of functions. The top surface (in Fig. 1) of the circuit 
board 10 is molded with a mold resin or-a package 14 
such as liquid crystalline polymer together with the elec- 
tronic circuit 9. Testing pads 11 through which the elec- 
tronic element 12 orthe functions in the electronic circuit 
9 is tested are attached to the bottom surface (in Fig. 1) 
of the circuit board 10 and are exposed outside. Each 
of the testing pads 11 is connected to the electronic el- 
ements 12 mounted on the top surface of the circuit 
board 10 through a plurality of testing wires 15a which 
extend through a plurality of through holes 1 6 which are 
formed in the circuit board 10. 
[0009] Since the testing pads 11 connected to the 
electronic elements 12 which is completely molded by 
a mold resin are attached to the bottom surface of the 
circuit board 1 0, the testing pads 1 1 are not molded and 
are exposed outside even after the non-contact IC card 
was molded. Each of the electronic element 1 2 and each 
of the functions therefore can be tested easily by touch- 
ing each of the testing pads 11 with a testing pin such 
as a tester. Thus, the testing wire conductors 8, each 
having one end connected to the electronic circuit 9 and 
the other end being the testing pad 11 and exposed out- 
wardly from the mold resin 14, are composed of the test- 
ing wires 15a, the through holes 16 and the testing pads 
11 . Before the non-contact IC card is shipped, the test- 
ing pads 11 may be, if necessary, covered, as illustrated 
in Fig. 3, with insulating means 17 (See Fig. 11) which 
is an insulating film made for example of vinyl chloride 
resin to prevent an access from the outside. As shown 
in Fig. 2, the testing pads 11 are positioned on the bot- 
tom surface correspondingly to the position of the elec- 
tronic elements 12 which are mounted on the top sur- 
face, the length of the testing wires 15a are therefore 
short and does not hinder the other wire conductors 1 5 
of the electronic circuit 9. 

[0010] Fig. 4 illustrates another non-contact IC card 
which has basically the same structure as that illustrated 
in Fig. 1 but is different in that both of the surfaces of a 
circuit board 10 are molded with a mold resin 24 such 
as liquid crystalline polymer except for the testing pads 
11 . So, the testing pads 1 1 are exposed outwardly. Each 
of electronic elements 12 and each of functions in an 
electronic circuit 9 can be tested through testing con- 
ductors 8 which are composed of the testing pads 11 
and testing wire 15a electrically connecting the testing 
pads 11 and the electronic elements 12 together. After 
the test, the testing pads 11 may be buried in a resin 25 
and insulated from the outside as illustrated in Fig. 5 to 
prevent an access from the outside and damage during 
shipping and storage. For the resin 25, for example, liq- 
uid crystalline polymer is suitable. 
[0011] Figs. 6 and 7 illustrate a non-contact IC card 
which may be manufactured and tested according to an 
embodiment of the present invention and which has ba- 
sically the same structure as that illustrated in Fig. 1 but 
is different in that the circuit board 10 comprises an ex- 
tending portion 1 0a which extend in a canti levered man- 



ner and exposed outwardly from the mold resin and a 
plurality of testing pads 31 are disposed on only the top 
surface of the extending portion 10a of the circuit board 
10. The testing pads 31 are exposed outwardly from a 

5 mold resin 34 together with the extending portion 10a of 
the circuit board 10. For details, both of the surfaces of 
the circuit board 10 except the extending portion 10a 
are molded with the mold resin 34 such as liquid crys- 
talline polymer. The testing pads 31 are electrically con- 

10 nected to electronic elements 12 mounted on the circuit 
board 10 through testing wires 15b which are disposed 
on the circuit board 10. Since a coil antenna pattern 33 
is disposed on the bottom surface of the circuit board 
10 and only a connecting portion of the antenna pattern 

15 33 for connecting to the electronic elements 1 2 is drawn 
out through a through hole 36 to the top surface of the 
circuit board 10, the antenna pattern 33 therefore does 
not hinder the wire conductors 15 and the testing wires 
15b. After the molding, data is input and output through 

20 only the antenna pattern 33 by using electromagnetic 
Induction and microwaves without any contact with the 
non-contact IC card. Only a necessary number of the 
testing pads 31 for individually testing the function orthe 
electronic elements 12 may be disposed. Alternatively, 

25 the testing pads 31 may be prepared in a standardized 
fixed number to simplify the manufacturing process, and 
only needed testing pads 31 among them are connected 
to the electronic elements 12 and used for the test as 
Illustrated In Fig. 7. 

30 [0012] The non-contact IC card as described above 
can be tested individually with respect to the individual 
elements 12 through the testing pads 31. After the test, 
the testing pads 31 are cut off along the phantom line 

35 in Fig. 7 together with the extending portion 10a of 
35 the circuit board 10, and the cut end thereof is cham- 
fered and fair-ed, whereby the cut ends of the testing 
wires 15b are exposed outside as Illustrated in Figs. 8 
and 9. In this state, since the data and memory In the 
inside of the non-contact IC card may happen to be read 

40 or broken from the cutting end of the testing wire 15b 
after assembly and shipment, the cut end of the non- 
contact IC card may be, if necessary, covered with the 
resin 38 such as liquid crystalline polymer completely, 
as illustrated in Fig. 10, to prevent the CPU and the 

45 memory from being electrically accessed from the out- 
side. Alternatively, as Illustrated In Fig. 11, the cut end 
and both surfaces of the non-contact IC card may be 
covered with a suitable insulating means such as an in- 
sulating seal 39 made for example of vinyl chloride resin 

so to insulate from the outside. The insulating seal 39 has 
two leaves 39a placed on the circuit board and the mold 
resin and the Insulating seal 39 completely wraps the 
surfaces of the non-contact IC card with the leaves 39a. 
As described above, the testing wire conductors 8 are 

55 composed of the testing wires 15b, the through holes 

36 and the testing pads 31, and connected at one end 
thereof to the electronic circuit 9 and the other end of 
the testing wire conductors 8 is the testing pads 31 
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which Is exposed from the mold resin 34. After testing, 
the other ends of the testing wire conductors 8 or the 
testing pads 31 are cut off together with the extending 
portion 1 0a of the circuit board 1 0 and the cut end there- 
of is covered with insulating means made of an insulat- 
ing material. Therefore, the testing wire conductors 8 
are insulated from the outside by the insulating means. 
In this non-contact iC card, since the testing pads 31 
are positioned along a straight line, the testing process 
is easy and can be also automatical. As the electronic 
circuit 9 is protected by the mold resin 34 which integral- 
ly molds, this non-contact IC card is mechanically strong 
and durable. 

[001 3] Figs. 13 and 14 illustrate still another non-con- 
tact IC card which may also be manufactured and tested 
by an embodiment of the method of the present inven- 
tion and which Is suitable for use for example in the case 
that a relatively large number of electronic elements 12 
are mounted on the circuit board 1 0 and a large number 
of testing pads 41 are needed, and which has basically 
the same structure as that illustrated in Figs. 6 and 7 but 
is different in that the testing pads 41 are disposed on 
both surfaces of an extending portion 10a of the circuit 
board 10. As illustrated in Fig. 13, the testing pads 41a 
are disposed on the top surface of the circuit board 10 
and the testing pads 41 b are disposed on the bottom 
surface thereof, and the testing wires 1 5b which are con- 
nected to the testing pads 41 are pulled out to the top 
surface of the circuit board 10 through a plurality of 
through holes 36 and are connected to electronic ele- 
ments 12 which are mounted on the top surface of the 
circuit board 10. The other structures are completely the 
same as that of Figs 6 and 7. As illustrated in Fig. 15, 
all the testing pads 41 are connected to the testing wires 
15b to be used during test. In another way, as illustrated 
in Fig. 14, only the needed testing pads 41 among that 
prepared in a fixed number may be connected to be 
used during test. Further, in this case also, similarly to 
the embodiment illustrated in Figs. 6 and 7, the testing 
pads 41 are cut off together with the extending portion 
10a of the circuit board 10 at the cutting portion 45 in 
Fig. 1 3 after each of the electronic elements 1 2 mounted 
on the circuit board 10 are tested Individually through 
the testing pads 41 . Fig. 17 is an end view of the cut end 
thereof, which shows that the testing wire conductors 
(15) are disposed alternately on the opposite major sur- 
faces of the circuit board 10 such that each conductor 
15b is located at a position on one major surface oppo- 
site to the space between two adjacent conductors on 
the opposite major surface. As seen from Fig. 17, since 
the testing wires 15b are exposed outside of the pack- 
age, the cut ends may be insulated so as to be prevent- 
ed from being electrically accessed from the outside by 
the same method as in the case above. 
1001 4] As illustrated in Fig. 1 5 and Fig. 1 6, the testing 
pads 41 a mounted on the top surface of the circuit board 
10 and the testing pads 41 b mounted on the bottom 
surface thereof may be overlapped In the perpendicular 



direction to the circuit board 10 (horizontally in the fig- 
ures), however, the testing wires 1 5b which are mounted 
respectively on the top surface and the bottom surface 
should not be overlapped in the perpendicular direction 
5 to the circuit board 1 0. Because, If there are overlapped 
portions, when the testing pads 41 are cut off at a cutting 
portion 45 illustrated in Fig. 13 by cutting means having 
an electrically conductive metallic cutting edge (not 
shown), an electrical short-circuiting may occur be- 

10 tween the testing testing wires 15b on the top surface 
and the testing wires 15b on the bottom surface through 
the metallic edge of the cutting means. When a cutting 
burr of the testing wire 15b on one surface may extend 
and connect to the testing wire 15b on the other surface 

15 thereof, the electrical short-circuiting may occur. 

[001 5] Figs. 1 8 and 1 9 illustrate still another non-con- 
tact IC card which may also be manufactured and tested 
by an embodiment of the method of the present inven- 
tion and which has basically the same structure as that 

20 illustrated in Fig. 6 orthat illustrated in Fig. 13. Different 
structure is that one portion of the testing wire conductor 
is formed into a fuse and the testing wire conductor Is 
applied a high voltage from outside and burning off the 
fuse to be insulated from outside after testing. 

25 [001 6] Similarly to the cards Illustrated in Figs. 6 and 
13, the electronic elements 12 are mounted on a circuit 
board 10 and the circuit board 10 except the extending 
portion 10a of the circuit board 10 is molded with a mold 
resin such as liquid crystalline polymer. The extending 

30 portion 1 0a is exposed from the mold resin and extends 
outwardiy in a canti-levered manner. On the bottom sur- 
face of the circuit board 10, the antenna pattern 33 Is 
disposed. As illustrated in Fig. 18, the testing pads 51 
are disposed on the extending portion 10a and are con- 

35 nected to the electronic elements 12 through testing 
wires 55 disposed on the circuit board 10. Each of the 
testing wires 55 forks Into two branches near the testing 
pads 51 in the mold resin, and the fuse 56 which has a 
small cross-sectional area is formed at the fork portion 

40 in the testing wire 55, the two branches of the testing 
wire 55 are connected to two of the testing pads 51a 
and 51b at the outside of the mold resin. Fig. 19 Is an 
enlarged view of the fuse 56. After the electronic ele- 
ments 12 has been individually tested through the test- 
es ing pad 51a or 51b, a terminal 57 for being applied a 
high voltage and a ground terminal 58 are respectively 
connected to the testing pads 51a and 51b. Then, a high 
voltage is applied to the terminal 57 until the fuse 56 Is 
burnt off and the testing wire 55 is Insulated from out- 

50 side. Then, the testing pads 51 are cut off together with 
the extending part 10a of the circuit board 10. The fuse 
56 which was burnt off by the high voltage provides a 
gap which insulates one end of the testing wire conduc- 
tor 8 from the electronic circuit 9 and which functions as 

55 an insulating means for Insulating the testing wire con- 
ductor 8. In this non-contact IC card, by using a high 
voltage, the testing wire conductor after testing can be 
insulated easily from outside and can be prevented from 
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being accessed from the outside. 
[0017] As has been described, the method forms a 
plurality of testing wire conductors connected at one end 
thereof to an electronic circuit on a circuit board having 
a plurality of functions and exposed outside of a resin 
mold at the other end thereof for Individually testing any 
desired functions of the electronic circuit. Therefore, the 
functions and/or electronic components of the molded 
electronic circuit can be individually tested, whereby the 
position of the faults or damages generated during the 
molding can be determined and a precise quality control 
can be achieved. 



Claims 

1. A method of manufacturing and testing a non-con- 
tact IC card, comprising the steps of: 

mounting an electronic circuit (9) having a plu- 
rality of functions on a circuit board (10) com- 
prising an extending portion (10a) extending 
therefrom; 

providing a plurality of testing wire conductors 
(15b) on said circuit board (10) for individually 
testing said functions of said electronic circuit, 
said testing wire conductors (15b) each having 
one end connected to said electronic circuit (9) 
and the other end extending to a testing pad 
(31; 41a, 41b) disposed on said extending por- 
tion (10a) of said circuit board (10) so as to be 
accessible for said individual function test 
through a testing pad (31; 41a, 41b); 
forming a resin mold on said circuit board (10) 
to seal said electronic circuit (9) except for said 
other end of said testing wire conductors (1 5b) 
including said testing pads (31; 41a, 41b) on 
said extending portion (10a) extending outside 
said mold; 

testing said electronic circuit (9) with respect to 
said functions through said testing wire conduc- 
tors (15b) including said testing pads (31; 41a, 
41b); and 

when said functions have been tested, cutting 
off said extending portion (10a) including said 
testing pads (31; 41a, 41b) to thereby obtenlr 
said non-contact IC card. 

2. A method as claimed in claim 1 , wherein, after said 
extending portion (10a) is cut off, the resulting ex- 
posed testing wire conductor ends are insulated 
from outside by Insulating means (38; 39). 

3. A method as claimed in claim 2, wherein said insu- 
lating means comprises an insulating sheet (39) 
disposed on both surfaces of said circuit board (10) 
and the cut end thereof to cover and insulate said 
exposed ends of said testing wird conductors (1 5b). 



4. A method as claimed in claim 3, wherein said insu- 
lating sheet (39) has a fold folded along at least one 
side of said circuit board (10). 

5 5. A method as claimed in claim 2, wherein a fuse (56) 
is disposed in each portion (55) of the testing wire 
conductors (51a, 51b) which Is formed within said 
package and wherein, after the testing of said elec- 
tronic circuit (9) and before cutting off said extend- 

10 Ing portion (10a), said fuse is burnt through by an 
applied high voltage to disconnect the portion of 
said testing wire conductor between said fuse and 
said other end of said testing wire conductor from 
the remainder of said testing wire conductor. 

15 

Patentansprtlche 

1 . Ein Verfahren zum Herstellen und Testen einer kon- 
20 taktfrelen IC-Karte, die Schritte umfassend: 

Befestigen einer elektronlschen Schaltung (9) 
mit einer Vielzahl von Funktionen auf einer 
Schaftplatte (10) mit einem Erweiterungsab- 
25 schnltt (10a), der sich davon erstreckt; 

Bereitstellen einer Vielzahl von Testleitem 
(15b) auf der Schaltplatte (10), zum individuel- 
len Testen der Funktionen der elektronlschen 

30 Schaltung, wobei die Testleiter (15b) Jewells mit 

einem Ende mit der elektronlschen Schaltung 
(9) verbunden slnd, und das andere Ende sich 
zu einem Testkontakt (31; 41a, 41b) erstreckt, 
der auf dem Erwelterungsabschnltt (10a) der 

35 Schaltplatte (1 0) so angeordnet ist, dass er fur 

einen individuellen Funktionstest durch elnen 
Testanschiuss (31; 41a, 41b) zugSnglich 1st; 

Bilden eines GieRharzes auf der Schaltplatte 
40 (10), urn die elektronische Schaltung (9) mit 

Ausnahme des anderen Endes der Testleiter 
(15b) einschlieGlich der Testkontakte (31; 41a, 
41b) auf dem sich von dem Harz nach auBen 
erstreckenden Erweiterungsabschnitt (1 Oaj 
45 abzudichten; 

Testen der elektronlschen Schaltung (9) mit Be- 
zug auf die Funktionen durch die Testleiter 
(15b) einschlie&lich der Testkontakte (31; 41a, 

so 41b); und 

nachdem die Funktionen getestet worden sind, 
Abschneiden des Erweiterungsabschnitts 
(10a) einschlie&lich der Testkontakte (31; 41a, 
41b), urn dadurch die kontaktfreie IC-Karte zu 

55 erhalten. 

2. Ein Verfahren nach Anspruch 1, wobel nach dem 
Abschneiden des Erweiterungsabschnitts (10a) die 
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resultierenden freiliegenden Testdrahtenden durch 
Isoliermittel (38; 39) von aulien isoliert warden. 

3. Ein Verfahren nach Anspruch 2, wobei die Isolier- 
mittel eine Isolierschicht (39) umfassen, angeord- 
net auf beiden Oberfldchen der Schaltplatte (10) 
und dem abgeschnittenen Ende davon, um die frei- 
liegenden Enden der Testleiter (15b) abzudecken 
und zu Isolieren. 

4. Ein Verfahren nach Anspruch 3, wobei die Isolier- 
schicht (39) eine Faltung aufweist, die entlang zu- 
mindest einer Seite der Schaltplatte (1 0) gefaltet ist. 

5. Ein Verfahren nach Anspruch 1 , wobei eine Siche- 
rung (56) in einem jeweiligen Abschnitt (55) der 
Testleiter (51a, 51b) angeordnet ist, welcher inner- 
halb der Packung ausgebildet Ist, und wobei nach 
dem Testen der elektronlschen Schaltung (9) und 
vor einem Abschneiden des Erweiterungsab- 
schnitts (10a) die Sicherung durch ein Anlegen ei- 
ner Hochspannung durchgebrannt wird, um den 
Abschnitt der Testleiter zwischen der Sicherung 
und dem anderen Ende der Testleiter von dem Rest 
der Testleiter abzutrennen. 



Revendlcatlons 

1. Procede de fabrication et d'essai d'une carte a cir- 
cuit integre sans contact, comprenant les etapes 
consistant a : 



(31; 41a, 41b) ;et 

lorsque lesdites fonctions ont ete testees, cou- 
per ladite portion en extension (10a) Incluant 
lesdits plots de test (31;41a, 41b) afin d'obtenir 
5 ainsi ladite carte a circuit Integra sans contact. 

2. Procede selon la revendication 1, dans lequel, 
apres que ladite portion en extension (10a) a ete 
coupee, les extr6mites exposees resultantes des 

10 conducteurs de test sont Isolees de I'exterieur par 
un moyen isolant (38 ; 39). 

3. Procede selon la revendication 2, dans lequel (edit 
moyen isolant comprend une feuilie isolante (39) 

15 disposee sur les deux surfaces de ladite carte im- 
primee (1 0) et I'extremite coupee de celle-ci afin de 
recouvrir et isoler lesdites extremites exposees 
desdits conducteurs de test (15b). 

20 4. Procede selon la revendication 3, dans lequel ladite 
feuilie isolante (39) comporte un pli longeant au 
moins un cdte de ladite carte Imprimee (10). 

5. Procede selon la revendication 1, dans lequel un 
25 fusible (56) est dispose dans chaque portion (55) 
des conducteurs de test (51a, 51b) qui est formee 
a Tlnterieur dudit boTtieretdans lequel, apres le test 
dudit circuit electronique (9) et avant que la partie 
en extension (10a) soit coupee, iedit fusible est 
30 grille par ('application d'une haute tension afin de 
deconnecter la portion dudit conducteur de test en- 
tre Iedit fusible et ladite autre extremite dudit con- 
ducteur de test du reste dudit conducteur de test. 



monter un circuit electronique (9) ayant une 
pluralite de fonctions sur une carte imprimee 35 
(10) comprenant une portion d'extension (10a) 
s'etendant a partir de celle-ci ; 
fournir une pluralite de conducteurs de test 
(15b) sur ladite carte imprimee (10) pour tester 
Individuellement lesdites fonctions dudit circuit 40 
electronique, lesdits conducteurs de test (15b) 
ayant chacun une extremite connectee audit 
circuit electronique (9) et I'autre extremite 
s'etendant a un plot de test (31;41a, 41b) dis- 
pose sur ladite portion d'extension (1 0a) de la- 45 
dite carte Imprimee (10) de manlere a §tre ac- 
cessible pour Iedit test de fonction individuelle 
par un plot de test (31; 41a, 41b) ; 
former un moule en reslne sur ladite carte Im- 
primee (10) pour sceller Iedit circuit 6lectroni- so 
que (9) a i'exception de ladite autre extremite 
desdits conducteurs de test (15b) incluant les- 
dits plots de test (31; 41a, 41b) sur ladite por- 
tion d'extension (10a) s'etendant a I'exterieur 
dudit moule ; 55 
tester Iedit circuit electronique (9) en ce qui 
conceme lesdites fonctions par lesdits conduc- 
teurs de test (15b) incluant lesdits plots de test 



6 



EP 0 581 284 B2 



F I G. I 





F I G.3 



I3 13 12 I5a^ 15 !5o 12 14 13 




17 16 II !5o 8 



7 



EP 0 581 284 B2 



F I G.4 



8 3 

I3,I3 12 l5o T 15 l5aT 12 24 13 




24 I6 II 1 5a 



8 16 10 24 



F I G.5 



I3 13 12 I5a 15 I5a 12 24 13 
I I \ ( C L-J. 




t — rn — n — i rr\ — r 

24 I6 25 II I5a 25 II 16 2510 24 



F I G.6 



3I 35 



I5b 8 12 ? 15 12 34 15 



33 34 36 10 33 



33 34 36 10 



8 



EP 0 581 284 B2 



F I G.7 



8 



31 35J5b 

A 



12 15 



10 

i 




33 



._9 
-J5 



F I G.8 



I5a 



34 



.10 



34 



9 



EP 0 581 284 B2 



F I G.9 




10 



EP 0 581 284 B2 




11 



EP0 581 284 B2 



F I G. 13 

4i 4|Q 45 I5b 12 15 12 34 15 
4lb 36 33^34 JQ 33 



F I G.I4 




12 



EP 0 581 284 B2 



F I 6.I5 



wt 



4!a 



IOa I5b 



T 
10 



F I G.I6 



4la 34 ,11 41a 




41b 34-4|' 41b 



F I G.I7 



J5b_ 



If 



3fl 

I5b 



34 



15b 



JO 



13 



EP 0 581 284 B2 

F I G.I8 



57 




14 



